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Title of the Invention: Alkali-proof glass composition 
The claims: 

1. An alkali-proof glass composition comprising 
42-67 % by weight of Si0 2 , 4-24 % by weight of Al 2 °3 and 
24-34 % by weight of RO wherein R represent at least one or' 
two or more kinds of alkaline earth metal. 

Page (2), left column, lines 1-7 

The glass composition of the present invention is 
characterized in that alkali metal oxide which reduce chemical 
resistance is not included and alkaline earth metal which is 
fairly effective on alkali resistance is included in a large 
amount. Also, the glass composition has characteristic that 
it is inexpensive since it includes no zirconia which is 
effective on alkali resistance. 



of • CaO 24 24 29 26 29 

Glass 

Glass Al 2 0 3 19 24 14 14 19 

(% by Mass) MgO . 8 

BaO - - - 

Alkali Resistance 

(% of Reduction of Mass) 1.01 0.79 
0.62 0.54 1.80 3.21 

All of Che glass test substances numbered 1 to 10 had a better alkali 
resistance than E glass. 
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metal oxide, a low cose glass composite with excellent resistance to alkalis 
can be produced. If alkaline earth metal oxides other than CaO are used, such 
as MgO or BaO, the cost increases somewhat. However, especially in the case 
of BaO, the alkali resistance is diminished somewhat, but it is still better 
than E glass . If the amount of alkaline earth metal oxides is less than 24% 
by mass, it becomes difficult to melt, and the alkali resistance is 
diminished. However, if the amount of alkali earth metal oxides is greater 
than 34% by mass, it becomes easy for the glass to lose its transparency. 
If the amount of Al 2 0 3 is less than 4% by mass, it becomes difficult to melt. 
However, if the amount of Al 2 0 3 is greater than 24% by mass, it again becomes 
difficult to melt, so the amount of Al 2 0 3 should be kept in the range 4 to 
24%. 

Below is a description of the experiments conducted in relation to this 
invention. 

The glass sample used in these experiments was produced by melting a pre- 
prepared glass base material in a platinum crucible at 1450" C over an 
electric burner and then cooling it in room temperature air. For the alkali 
resistance tests, a glass powder pulverized to between 35 and 60 mesh was 
submerged for 24 hours in an 80* C solution of IN caustic soda, and then its 
loss of mass is measured. 

Experiment 

Glass Test Substance Number 123456789 10 
Comparison 

Experiment 

Composition Si0 2 57 52 57 52 52 47 47 62 57 57 



Ingredient Percent by Mass 

St0 2 hi - 67 

RO 24 - 34 

A1 2 0 3 4-24 

(The R in the above ingredients must represent at least one or two alkali 
earth metals . ) 

The following ratios are the most desirable: 



Ingredient Percent by Mass 

Si0 2 52-62 

RO 24 - 29 

Al 2 0 3 9 - 24 

(The R in the above ingredients must represent at least one or two alkali 
earth metals . ) 



The glass composite in this invention does not contain alkali metal oxides 
which reduce chemical durability, rather if contains large amounts of alkali 
earth metal oxides which are comparatively more effective at resisting 
alkalis. Furthermore, because the alkali - res istant glass composite does not 
contain zirconia, which is well-known for excellent resistance to alkalis, it 
has a low cost. 

If the Si0 2 content of the glass composite in this invention is less than 42% 
by mass, it becomes difficult to make it into glass. However, if the Si0 2 
content is more than 67% by mass, it becomes very difficult to melt, and the 
alkali-resistance is also diminished. 

By using CaO or CaO with one section substituted by Mg as the alkali earth 



Detailed Description 

1. Name of Invention: 

Alkali Resistant Glass Composite 

2. Range of Claims for Patent 

An alkali- resistant glass composite that is composed of between 42 and 67% 
(all percentages are by mass) Si0 2 , between 4 and 24% Al 2 0 3 , and between 24 
and 34% RO (with the condition that the R must represent at least one or two 
types of alkali earth metals). 

3. Detailed Explanation of Invention 

This invention is related to a glass composite that is alkali resistant and 
that can be made into fibers. 

Up until very recently, it has not been very desirable to use E glass fibers 
as a long lasting (more than 5 years) strengthening agent for cements, 
mortars, etc., which are known to have a highly bondable matrix containing a 
large amount of alkali. The E glass fibers are overcome by the alkali content 
in the bondable matrix, and their strengthening qualities are diminished. The 
long-term strength of such bondable matrices that have been strengthened with 
E glass fibers is thus diminished. 

The inventors of this invention, as a result of conducting numerous 
experiments on glass fibers for use as strengthening agents for bondable 
matrices with high alkali content, have discovered an alkali-resistant glass 
composite that can be made into fiber, which functions excellently as a long- 
term strengthening agent. The glass composite falls into the following range 
of ratios: 
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Page (2), upper left column, line 8-13 

The glass composition of the present invention has 
high alkali resistance and good fusibility, and is relatively 
difficult to devitrify and excellent in water resistance, so 
that it is readily made into fiber, has good processability , 
and in addition," has high reinforcing" ability over a long time 
even when it is incorporated into' cement material with high 
alkali . 

Page (3), upper left column, line 19 - lower right column, 
line 8 

Alkali resistance test was carried out in such a way 
that a sample was boiled in an aqueous IN-NaOH solution for 1 
hour, and after standing for 6 hour, washed with water and 
dried, and reduction in weight was measured as compared with 
the weight of an untreated sample. 

The fusibility was evaluated from the total of a 
fusing temperature (a temperature at a certain viscosity), a 
time required for completely fusing a sample, easiness of 
making a sample into fiber, etc. The evaluation result is 
indicated as follows. 

A: Good. 

B: A little caution is needed in working. 

C: Working is difficult or formation of fiber is 

very difficult. 
(See Tables 1, 2, 3 in this reference.) . 
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